Common nonsense mutations in RAD52.
RAD51, RAD52, and RAD54 encode proteins that are critical to the repair of double-strand DNA breaks by homologous recombination. The physical interactions among the products of RAD51, BRCA1, and BRCA2 have suggested that the BRCA1 and BRCA2 breast cancer susceptibility genes may function, at least in part, in this DNA damage repair pathway. Given the observation that different genes within a common functional pathway may be targeted by mutations in human cancers, we analyzed RAD51, RAD52, and RAD54 for the presence of germ-line mutations in 100 cases with early-onset breast cancer and for somatic mutations in 15 human breast cancer cell lines. Two premature stop codons, Ser346ter and Tyr415ter, were identified in germ-line RAD52 alleles from 5% of early-onset breast cancer cases. Together, these two heterozygous mutations were also found in 8% of a healthy control population, indicating that they do not confer an increased risk for breast cancer. A rare germ-line missense mutation was identified in RAD54, whereas no sequence variants were found in RAD51. None of the three RAD genes demonstrated somatic mutations in breast cancer cell lines. We conclude that, despite their potential functional association with the BRCA gene products, RAD51, RAD52, and RAD54 are not themselves targeted by mutations in human breast cancer. The presence of common nonsense mutations in RAD52 within the population may have significance for other conditions associated with potential alterations in DNA damage repair pathways.